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Two coupled resistors

1.
2.

What is the transmission probability 7(w) ?
What is the distribution of Q P(7.Q)?




Experiments
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More recent experiments

Matti Partanen, Kuan Yen Tan, Joonas Govenius, Russell E. Lake, Miika K. Makeld, Tuomo Tanttu and Mikko Mottonen,
Nat. Phys. (2016)

e 0 f 08
0.6
g
~ 04
=
< Al
0.2
Control
ooto ¢ ¢ ¢ )
0 50 100 150 200 0 50 100 150 200
Ty (MK) Ty (MK)

Alberto Ronzani, Bayan Karimi, Jorden Senior, Yu-Cheng Chang, Joonas T. Peltonen, ChiiDong Chen and
Jukka P. Pekola. Nat. Phys. (2018).

Experiment NH model
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Theory
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Cumulant generating function
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Hy is measurable, hence Pt



Gaussian approximation
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Hence, cumulant generating function reads

F(t,A) = —t [, % 1n [det M (w)/det My—o(w)]



Result

For long observationtime t 2 1/71,1/15.27/w,
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Transmission probability
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Fermions versus bosons

Fermions (Levitov, Lee, Lesovik J. Math. Phys. (1996))
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-« Bosons (Saito and Dhar PRL (2007), phonons,
see also Galuber Rev. Mod. Phys. (2006))
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Example: directly coupled resistors
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Distribution becomes Gaussian if

Pt > 1T,



Example: very narrow transmission line
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Example: classical circuit
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Summary

1. Transmission probability

T(w) = 4|Zl?(w)|2
a W —Z2 (w 2
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2. Cumulant generating function of heat

F(t,\) = —i /DC dw In [14 7(w)ng (w)[1 + na(w)] (€ = 1) + 7(w)[1 + ny(w)]na(w) (e7 —1)]
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